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1 
The prëelït J,nvention .reltés  a process of 
purifying metal carbonyls. I is particularly con- 
cerned with the purification of metal ¢arbariyls 
 of metais .of the sïxth group of the periodic tble. 
impurifies presen in he carbony]S ot the 
sixth group nîétuts result in some cases from 
impuriiës in thè àw .materiaL suÇh -as he ore, 
and .ïn ther cases from catysts emlloyed in 
the prepartion -of he c.aronyl. Typtcal 
purifies round lu tungsten or% for eample» 
clude iron, maïganese, sUlphur, arsen,ic, etC. OEn 
addition, compounds of iron, nickel, cobalt, or 
thë rnaals them$elves may be introduced as 
catalytic agents in the carbonyl:synthesis nd 
thus must be later removed from the reaction 
products. 
The usual procedure for extracting the car- 
bonyls of chromium, molybdenum and tungstèn 
from reaction mixtures comprising carbonyls of 
metals other than the sixth group metals bas 
been to add fo the mixture an excess of dilute 
acid and thereafter distill out the volatile car- 
bonyl compounds of chromium, molybdenum or 
tungsten. If bas been round, however, that such 
distillation from an acid solution permits cer- 
tain impurities such as the volatile compounds 
of iron, cobalt and-the like fo distill over with 
the sixth group moral carbonyl and fo contami- 
nate it. As a result, in order to obtain a purer 
product if bas usually been necessary to follow 
this process by an additional purification by 
vacuum sublimation. 
The present invention is based on the discov- 
ery that carbonyls of the sixth group metals 
can be completely purified by distilling the im- 
pure carbonyls in contact with a strong aqueous 
alkali. Such a distfllation procedure has been 
round te destroy the volatile compounds of iron, 
manganese, nickel and simflar metals which 
would otherwise contaminate the distfllation 
product. These decomposition products are 
tained in the alkali solution which does net affect 
the carbonyls of chromium, molybdenum and 
tungsten, even ai the boiling point of the solu- 
tion. The distilled carbonyls are sufliciently pure 
that if is unnecessary for any additional puri- 
fication treatment such as by vacuum sublima- 
tion. Preferably, t/ne crude carbonyl, as if is ob- 
tained, for example, from the reaction between 
tungsten hexachloride, metallic reducing agents 
such as zinc and carbon monoxide is first steam- 
distilled tò recover the crude metal carbonyl; 
i. e., the impure carbonyl of chromium,, molyb- 
denum or tungsten. This crude carbonyl is thon 
redistilled fróm a bath of alkali solution and is 

: 
wfgh e waer Vapor 
vapor of the carbonyl .s cstal]iefl 
5 form of ffne, Whie 
AlternatiVely, if i pëSsiMe t earr Ot the 
diStiiitiOn from the ikali solution ëmploying 
the crudè reaction mixture from thê 
SynheSis. Owever, Whën bhis ïs doe Somè- 
]0 what ore tare mg e ëxerCi durîn-g the 
ditillaion proces from he alkali solùiO. 
èithèr proCëSS, thë hide, ChlOrïde, d car- 
bOn! COpOds Of thë impuitte UCh  lëfl, 
nickel, mnnêé, c0bI, sulfU rêi fid"hë 
 like ure decomposed by the hot alklié bl- 
tion und ure thereby prevented from distilling 
with e curbonyl. 
In order thut those skilled in the urt muy 
better understund how the present invention muy 
ï0 be curried into effect, the following illustrutive 
exumples ure given. 
Example 1 
Crude tungsten curbonyl, dtrty and contu- 
çn nuted with yeHow iron curbonyl, wus pluced in 
 u lurge flusk together with ubout 1 liter of 
sodium hydrode solution. The fiusk wus fitt 
with u wuter-cool condeer to condense the 
distillution products. Upon boiling the mixture 
:, in the fiusk, the tungsten curbonyl stflled over 
with e wter wpor und collected in the con- 
denser in the form of snow-white crystuls. The 
collected tungsten curbonyl wus  yield of ap- 
promutely 100% bused on the weght of cur- 
«:» bonyl churged to the uppurut. 
Example 2 
Tungsten curbonyl wus prepured by the rc- 
tion of 10 grums 
0 gmms of u metullic reducing ugent, und curbon 
monoxide in 100 miHfliters of ether ut u pressure 
of 1500 lbs. per sq. in. und u temperuture of 100  
C. Following the reuction, the reuctton mixture 
wus pluced in a distiHution flusk und to if wus 
45 udded u solution of 20 grums of sodium hydroxide 
n 400 miHiliters of wuter. Distillution of the 
mture yielded u snow-white product of crystul- 
line tungsten curbonyl. The umount of product 
obtutned wus 8 grums, representing  yield of 
5O ubout 90% bused çn the weight of tungsten 
chloride churged to the reuctor. 
Silur resul ure obtuined on the substitution 
of impure chroum curbonyl or impure molyb- 
den curbonyl for the tungsten curbol in 
55 either of the ubove exumples. Vurious ulkaline 
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materials may be used in Dlace of the sodium 
hydroxide. For example, potassium hydroxide, 
bariUm hydroxide, lithium hydroxide, etc., call be 
employed. In general, the concentration of 
alkali should be ai least 1% by weight based on 
the weight of the solution. The maximum con- 
centration is not particularly critical except that 
as the concentration of hydroxide is increased, 
the boiling point of the solution will also be in 
creased and a point may be reached af which 
some thermal decomposition of the carbonyl will 
take place. Hence, for practical purposes it 
is preferred fo employ alkali solutions contain- 
ing from 1 fo 20% by weight of sodium 
droxide or equivalent hydroxide. Somewhat 
above the minimum amount of alkali should 
be present fo react with and retain all the 
impurities when the carbonyl being treated 
is a crude reaction product such as that obtained 
in Example 2. On the other hand, if a steam 
distillation precedes the alkali purification, the 
amount of impurities will. be correspondingly 
 smaller so that the more dilute alkali solutions 
are preferred. 
What I claim as new and desire fo secure by 
Letters Patent of the United States is: 
1. A method of purifying a metal carbonyl 
lected from the group consisting of the carbonyis 
of tungsten, molybdenum and chromium which 
comprises mixing said carbonyl with an aqueous 
solution comprising from I fo 20% by weight 
a hydroxide of a metal selected from the group 
consisting of the alkali and alkaline earth metals 
and heating said mixture fo disti11 therefrom the 
purified carbonyl: 

2. The method of claim 1 in which the metaI 
carbonyl iS tungsten carbonyl. 
3. The method of claire 1 in which the metal 
carbonyl is molybdenum carbonyl. 
4. The method of claire 1 in which the metal 
carbonyl iæ chromium carbonyl. 
5. The method o£ puri£ying impure tungsten 
carbonyl containing iron carbonyl as an impurity 
which comprises mixing said impure carbonyl 
with an aqueous solution o£ 5% by weight of 
sodium hydroxide distilling said mixture fo obtain 
a diætillate comprising the purified tungsten car- 
bonyl and water, and separating the purified 
tungsten carbonyl £rom said distillation product. 
DALLAS T. HURD. 
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